The superposition principle forms the heart of all modern applications and properties of Quantum Mechanics including Quantum Computing and Quantum Entanglement. However, its usual application to slit based interference experiments has caveat in both Optics and Quantum Mechanics where it is often incorrectly assumed that the boundary condition represented by slits opened individually is same as them being opened together. Error entailed by this assumption is quantified by a parameter which has been calculated by recent theoretical works to be non-zero under correct boundary conditions.
cal paths are accounted for, κ is manifestly zero. Taking into account non-classical paths which actually represent the deviation from the superposition principle makes κ a non-zero quantity.
It was found that simulations in (1) were equally applicable to both the quantum and classical domain. This was followed by an analytic version of the work (2) . In (7) , Finite Difference Time Domain simulations of κ were carried out which showed that the boundary conditions play a crucial role in the classical electromagnetic domain.
The importance of boundary conditions was first pointed out by Yabuki (10) in his theory work involving path integrals and double slits. However, although there has been a lot of theoretical interest in this problem over the last few years, all experiments to measure this quantity so far (3) (4) (5) (11) (12) (13) have been unable to report a non zero value for κ due to the error contribution being much larger than the expected non-zeroness of κ. In this paper, we report measurement of a non-zero Sorkin parameter for the first time which is much above the error bound. We have performed a precision experiment on an open field in the centimetre wave domain using pyramidal horn antennas as sources and detectors of electromagnetic waves and specially manufactured composite materials as microwave absorbers to provide us with the slots. The measured graphs of κ as a function of detector position have good agreement with theoretically simulated plots using the Method of Moments (which is a 3D simulation technique in which exact horn detector and slot material parameters can also be simulated). These results indicate the importance of taking proper boundary conditions into consideration while applying the superposition principle in slit/slot based interference experiments. This is a generic result and does not need a quantum mechanical explanation per se. They also exemplify a situation in which not just the classically dominant paths in the Path Integral formalism has been used to explain experimental observations. In some sense, they bring forth the experimental reality of the winding paths in Path Integrals.
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In this paper (18, 19), we report results of a triple slot experiment. As the dimensions are macroscopic (centimetre scale), for a commensurate slit based experiment, in order to consider a suitable outer box for simulations, we would need to etch the slits in an absorbing layer which needs to be several metres long. This is both practically and economically prohibitive. On the other hand, having absorbing slots surrounded by free space it is much simpler to mimic infinitely large boundaries.
The definition of κ in case of the triple slot experiment becomes:
where p BG is the magnitude of the Poynting vector at a certain detector position due to the horn source (in experiment, it is the measured power value) and M ax(p BG ) is the maximum value of the same. p x stands for magnitude of the Poynting vector at a certain detector position due to the presence of slot combination x where x = A, B, C, AB, BC, AC, ABC. Further details on the above definition are included in (20). Figure 1 shows the details of the experimental set-up. We have a pyramidal horn antenna acting as a source of electromagnetic waves at 5 cm wavelength. These waves are incident on slots which are 10 cm wide having an inter-slot distance of 13 cm (centre to centre). The slots are composite structures which consist of two layers of specially manufactured materials which act as near perfect absorbers of microwave frequency (Eccosorb SF6.0) sandwiched with an aluminium layer in between to enable even more perfect absorption especially of back reflected beams which may make their way back to the source antenna from the detector. We have done some rigorous analysis of such back reflection and concluded that they do not affect our experiments. This is included in (20). The detector antenna is also a horn antenna similar to the source but housed on a moving rail to enable collection of data as a function of detector position.
We use a high frequency power probe to record power values for the different combinations of 4 slots required for measuring κ as a function of detector position. The measurement involves eight separate experiments which measure the individual contributions to equation 1. A ninth measurement involves measuring with source off and detector on to confirm that the antenna does not pick up any comparable signal from unknown emitters in the environment. We found that this was several orders of magnitude lower than the measured values with the source on and that our stray signal level is very low. We also have a corn field behind our detector antenna which surprisingly mimics a perfectly matched layer. In the Methods section in (20), we have included technical details on how we aimed at achieving perfect alignment which plays a crucial role in a precision experiment like this one. Figure 1 : A schematic of the experimental set up. The green antennas on either side are pyramidal horn antennas which act as the source and detector of electromagnetic waves respectively. The detector antenna is placed on a moving rail to enable measuring of diffraction patterns. The three slots are placed between the source and the detector. The inset shows a triple slit schematic where the blue line is a representative classical path and the green line a representative non classical path in path integral formalism. placing and removing slots as required before the detector is moved to the next position. This way, we ensure that the κ value at a certain detector position is measured on a short time scale and fluctuations due to the environment do not affect the individual contributions in such a way that it can affect the value of κ measured. We have ensured that our measurement time scale is sufficient by actually measuring an antenna radiation pattern as a background measurement before measuring the pattern due to a particular slot combination. These background patterns overlap during the κ measurement time indicating that our noise fluctuation time scale is much longer than the measurement time. The background corresponding to a certain slot combination is taken to be the average of the background value measured before the combination and after.
The formula for κ measured experimentally is modified as follows.
where combinations. The background value is measured using a reference detector and also by averaging between background values measured before and after each combination which turn out to be equivalent in our case.
For each combination, 3000 data points are collected, the average of which contributes the 6 measured power value. Thus each κ value has 3000 measured values for each combination. The number 3000 was arrived at after sampling for both lower and higher number of data points. 10 measurements of κ were done at each detector position and the median value has been chosen as the representative value. The errors for each value have been represented by box plots (14).
Further details on choice of measurement statistics as well as error analysis are given in (20).
We have also randomised the order in which slot combinations are measured and ensured that The plot on top is a simulation result which is a plot of κ as a function of detector's angular position (which is the angle subtended at the detector plane by the centre of the slot plane) when the superposition principle is incorrectly applied. We have obtained this by taking into account only classical paths in the path integral formalism whereby κ is manifestly zero. The plot below is a representative experimentally measured κ as a function of detector's angular position. The red markers represent the median κ at each position. The black lines denote the interquartile range in the box plot. We have removed outliers from the plot. The blue band represents the theory band obtained from Method of Moments based simulation. In order to create the theory band, we simulated κ for the experimental parameters taking into account uncertainties in various experimental parameters. The major contributions to the band came from antenna probe wire height, distance from backplate, interslot distance as well as the material refractive index based uncertainties. 8 Figure 3 shows measured κ as a function of detector position for two different sourcedetector distances. This was done to ensure that the match between theory and experiment persists even on changing some changeable parameters in the experiment. The distance between slot plane and detector plane is kept 1.25 m in both cases. As can be seen experiment and theory match very well in both cases. Theory predicts a drop in the κ values with increasing source-slot distance which is corroborated by experiment. As distance increases, the noise remains similar but signal drops making signal to noise go down which results in generally bigger error bars at larger distance.
We have performed some other simulation based tests, details of which are included in (20).
We have simulated the effect on κ from changing detector size inspired by observations in (3) and found that detector size does not play a significant role in our measurements. We have done simulations using path integral formalism and Finite Difference Time Domain simulations and compared the same. We have also added absorbers perpendicular to the slots (in between the slots) to in principle "kill" the effects due to non classical paths and seen the reduction in κ with increasing size of such absorbers which we call baffles.
One of the main errors which can lead to observation of a non-zero κ will be the non-linearity if any of the detector. If a detector behaves non-linearly with increase in incident power, then the quantity in equation 1 will automatically be a non-zero just from such errors.
We have done detailed analysis of detector non-linearity (details in (20)) and found that our measured κ cannot be explained by any such non-linearity which happens to be much below the measured κ. In our analysis, we have derived a non-linear function for the detector using both spline interpolation method as well as polynomial fit and derived the resultant κ from this function. We have found the κ value so derived to be much lower than the measured κ thus indicating that the non linearity effects do not play a major role in our experiment.
The experimental result reported in this manuscript has several implications in optics as well as related areas of research like Radio Astronomy. In the latter, the community is divided in the sense that while some work in available literature seems to take into account boundary condition effects (21,22), there are others which seem to ignore them (6,23). We have explored this application in further detail and found that by taking relevant parameters from such experiments (6),
we get κ to be of the order of 10 −2 which is definitely not ignorable any more considering that here we are reporting an experiment where we have successfully measured the quantity much above the error bound. There are some applications in this field where the naive application of the superposition principle is routinely used, for instance in calculation of array factor (25) as well as in estimation of effects of badly behaving antennas in an array configuration. We find that for very large arrays, such approximations may hold upto a point; however, the gain calculated using correct boundary conditions (MOM simulations) gives much better match that array factor at higher angles. The validity of the approximations is inversely proportional to the array size and is also dependent on whether the absolute power value is of concern (in which case boundary conditions play a big role as opposed to normalization with bright sources in the sky). In any event, our current experimental results and calculations using radio astronomy parameters tells us that these boundary conditions will play a crucial role in future experiments 10 on precision Cosmology where errors from other sources would have been suitably minimized.
We have included further details on our analysis as well as the κ graph obtained in (20).
Being a first non zero detection of the normalized Sorkin parameter, our experiment helps vindicate the recent claims of different theory papers that the superposition principle when applied to slit based interference experiments needs a correction term originating from the difference in boundary conditions presented between multiple slits opened all at once compared with a summation of the effects from the slits being opened one at a time (1, 2, 7, 10) . This is a fundamentally important experimental result and is expected to play a major role in the quest for genuine post quantum higher order interference. Higher order interference was initially discussed by Sorkin (7) Modification to the definiton of the Sorkin parameter in the slot based interference experiments Figure S1 : The division of the slot plane into seven regions to explain the modification to the definition of the Sorkin pamater in slot based interference experiments As seen in Figure S1 , in case of a triple slot configuration, the slot plane can be divided into 7 regions. Let us denote the electric field emanating from region"x" as E x and magnetic field as H x . Then naive application of the superposition principle gives us the following:
We see that if we compute the numerator of κ defined for slits
Here S α denotes the Poynting vector corresponding to a slot combination α and p α denotes the real part of the Poynting vector which is the same as the magnitude of the Poynting vector in the radiative zone of the antenna. Thus, we can define the new numerator to be
which is zero when we apply the superposition principle incorrectly. Although the scalar field calculation is shown here, we have verified that
Thus, we define kappa for slots as
In our manuscript, κ SLOT will be denoted by κ.
Effect of back reflection from antenna/slots on measured values of κ When one has metal structures facing each other and one is a source while the other is a receiver, there is a finite possibility that the metal from the receiver will reflect some radiation back to the source as a result of which the radiation from the source will have an additional effect added to it. In case of the current experiment which falls in the domain of precision experiments, it becomes very important to establish that such variations if any in the source radiation does not lead to a"false" non-zero κ. In the current experiment, there are three different ways in which such effects can be expected to play a role and we have systematically investigated all such effects and eliminated them as major contributors to our measured κ.
The first investigation involved varying the source-receiver distance and measuring the receiver power as a function of detector position at increasing distances. While we found that there is some fluctuation and variation in the measured power for short distances between the source and receiver as expected, as the distance increased, the receiver power settled down to a constant value. This happens at about 50 cm distance between the flares of the apertures of the two horn antennas. Our experiment has been carried out at a distance of 2 metres between the two horn flares and thus we are way beyond any distance where such effects matter. We also checked the same effects by removing the horn structure and just retaining the probe wires and found that the fluctuations again drop beyond a 50 cm distance between the horn flares. The presence of horn causes oscillations typical of a cavity structure which does not occur in the absence of horn. The presence of the horn of course is very useful in increasing the gain by orders of magnitude. All oscillations and fluctuations occur at much closer horn to horn distance than in our experiment. We calculated the maximum effect that any such reflection can have on κ and found that the effects are more than one order of magnitude lower than the measured κ. One could argue at this point that since increasing the distance between source and receiver gets rid of unwanted effects, why not make it even larger? We simulated the effects at a larger distance of 8 metres and while the simulated effects were lowered further, so did the actual power. The signal to noise thus did not change significantly. On the other hand, in terms of measured power, in order to achieve more than three orders of precision, the minimum incident power should be in the micro-watt regime which is difficult to achieve at 8 metres distance given our maximum output from the signal generator. By choosing the distance to be 2 m instead of 8 m, the detected power roughly increases by a factor of 16 along with a larger predicted value of κ. This sealed our choice for 2 m distance between the horn flares which is 2.5 m distance between the probe wires for our experiment.
The second investigation involved moving the horn detector in the transverse direction at the desired 2 m distance to ensure that any resultant interference effects do not contribute unwanted effects. We found that the maximum effect from such traverse is also lower order in magnitude that our expected κ. We can thus conclude that most of our non-zero κ values are above the 19 maximum error threshold from such horn structure reflections.
The third investigation requires us to introduce a concept which we would like to call "errror κ". What we are verifying in this experiment is the deviation from the naive application of the superposition principle. While the naive application gives us an expected zero value for κ, the correct application brings forth the non-zeroness. One way in which we have investigated different genres of errors in our experiment is by defining what we call "error κ". Following ref-
erences (1) and (2), we define κ only in the presence of"classical" paths or in other words when the Superposition principle is naively applied. This is expected to be zero in ideal theory. However, in case of real experimental/simulation scenarios which involve non-ideal conditions, this quantity can be a non-zero. One has to appreciate that this non-zero is simply due to different sources of error as the case may be and has nothing to do with the correction to the application of the Superposition principle which is a"real" non-zero as opposed to an error bound. We call such an error bound"error κ." This quantity derived simply from the terms involving classical paths comes in very handy as it tells us whether some source of error has a competing effect with the actual non-zero value. Thus if error κ is lower order in magnitude than actual κ, we need not worry about a particular error playing a dominant role in explaining the non-zeroness of κ.
When we place slots directly in front of the horn source, the slots may reflect some fields back to the source which could also in principle cause the emitted source profile to change. As our experiment involves changing the slot configuration seven times, these back reflections can lead to changing source profiles for each such case which in turn can lead to a non-zero κ simply due to the changing source term. We used the Method of Moments method to calculate the complex current in the probe wire for various slot combinations. Then we used these complex currents to appropriately scale the source wave function for each combination. As the current in the probe wire will change for different slot combinations due to the effect of back reflections, 20 this will lead to different source powers for different combinations. These can then be used to estimate error κ. Figure S2 shows the error κ calculated for our heterostructure material using a vertically oriented wire as a source. Figure S2 : κ due to current change in dipole for heterostructure slots We see that κ, if at all is due to change in source, is 0.0025 or less (almost 50 times less than the actual κ).
For metals, we take the horn source and carry current in the horn wire probe. We found the kappa computed from this method is five times less than simulated kappa(about 0.3).
The final investigation involved simulating error effects in absence of horn structure as well as metal probe. This will decide whether the simulated effects are due to reflections from the metal in the horn structure itself or mutual coupling between the probe wires. First, for the background combination, the complex electric and magnetic fields at the horn source aperture were calculated. The above fields are then imposed in the simulation i.e. they are assumed to be there without any probe wire as well as horn metal structure. The same source is imposed for every combination thus guaranteeing an invariant source. If there is a difference in the κ graph between the case where the source is thus imposed to be invariant and when the actual horn structure with the probe wire acts as a source, then this can be attributed to spurious effects 21 due to back reflection and mutual coupling etc. Figure S3 shows the κ graph obtained for metal slots and screen detector with source-detector horn flare distance of 2 m. As can be seen, except a slight change at the centre, the two graphs show remarkable agreement thus ruling out back reflections as playing any dominant role in our measured values. One should note that since in the metal slot case, the effect can be ignored, the same will of course hold even for the heterostructure based experiments where the slots have been custom made to be maximally absorbant. Figure S3 : Metal Slots, Screen detector at 100 cm from slot plane. Kappa with the imposed invariant source and the actual horn structure show remarkable agreement.
Methods Alignment
One of the most crucial steps which enables us to measure a convincing non-zero for κ involves precise alignment of the various components in the experiment. While there is alignment at a basic level, there is also finer alignment using dedicated tools.
• The first condition to be ensured is perfect levelling of the ground. A spirit level is used at various points on the ground to check the ground level and all unevenness is filled with sand. One preliminary levelling is achieved, we place a marble-like stone on the ground 22 to ensure further smoothness. These stones need to be settled into the ground using water so that once set, they do not sag any further. Figure S4 illustrates ground levelling. Figure S4 : Once the ground has been levelled using sand and spirit level, the portions which house experimental components are further levelled using set stones
• The experimental set-up consists of a rail, a motor for horn antenna detector movement, two horn antennas, slot stand and slots. The source horn antenna is connected to an Anapico signal generator which generates microwaves at 6GHz. The receiver horn antenna is connected to a high frequency power probe from Agilent. The power probe is controlled by using Labview.
• The next alignment involves alignment of transmitter and receiver horn antennas.
• The transmitter horn antenna is fixed while the receiver antenna moves on a rail. For initial alignment, the receiver antenna is placed at the centre of the rail directly in front of the source antenna. It is ensured that the two antenna centres coincide with each other.
This is done using a plumb line.
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• Once the perpendicular alignment is done, one needs to ensure that the distance between the edge of the rail on either side is the same from the source. This is done using a Laser Distance metre (LDM).
• Next, the slot stand (made of high density thermocol which is separately checked to be a perfect transmitter for the 6GHz microwaves upto the desired accuracy)is placed between the source and receiver. The distance between the source antenna probe wire and the receiver antenna probe wire is 2.50 metres and the slot stand is exactly 1.25 metres from each. The distances are again ensured using LDM.
• Water level is used to ensure that the height of both the source and receiver antennas are 1.75 metres from the ground.
• Figure S5 shows a picture of the set-up. • Figure S6 shows the distances between various components.
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Figure S6: schematic of distance between various components in the experiment
• Figure S7 shows the final set up which is housed in an appropriate tent for protection against wind and rain. 
Ground reflection measurements
One of the considerations that plays a role in experiments which are performed in open field conditions is the possibility of reflection from the ground affecting the source radiation. Other than the back reflections from metal and other structures on the field (which we have discussed in the section above), we also need to confirm that reflections from the earth's surface do not cause any difference in measured power. One can reduce the effective reflection from the ground by raising antenna height to an extent that these reflections do not play any role. Figure S8 shows a plot of measured power vs height of source and receiver antenna at different source powers (0dBm, 10dBm, 15dBm). As one can see, beyond 145 cm height of the antennas, there is no change in power measured. This implies that beyond this height, there is no change caused due to specular reflection. Our experiment was conducted at source and receiver antenna heights of 175 cm. 
Error Analysis
A precision experiment on an open field may seem like incompatible conditions. Thus, a lot of time and work has gone into ensuring proper representation and accountability of all possible errors. Both random and systematic errors can affect the experiment. A fluctuating source power will add uncertainty to measured κ but the mean κ will not be affected. On the other hand, a systematic drift in the source power will make different slot combinations experience different effective source powers which in turn will cause a shift in the mean κ itself. We have done several hours of source stability analysis and ensured that the error due to fluctuations of the source is much below the required precision level. Our source also does not suffer from drift within the time required to measure a κ value. This has governed the choice of measurement time for each κ value. There are other errors which are unrelated to the source like possible tilt of slot stand, improper fitting on slot in stand etc. We have ensured as near perfect an alignment as possible and repeated the measurement several times to randomize the error further. There are also issues like humidity, temperature change etc which may affect electrical components by affecting change in resistance and we have ensured that we use the components in optimal conditions. Other than experimental errors, in order to have fair comparison between experiment and theory, we also need to ensure that the theory is not for ideal conditions but in fact takes into account the non idealness and associated uncertainties in different components like length parameters and material parameters. This leads to the generation of the theory band.
The formula used in the experiment is as follows
where
Now, we calculate P BGα by measuring background before and after the slot combination α. Each measurement of background consists of taking 3000 readings (about 45 seconds ). To compute the mean µ(P BGα ) we average over the 6000 readings (combining the readings before and after). To compute the σ(P BGα ) we take the std. deviation of 6000 readings. We do the same thing for p α , the slot combination. From here, we use 6 to compute mean µ(P α ) where the RHS of 6 are the mean quantities.
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We compute the uncertainty in P α as follows:
In the above equation, we choose to ignore the higher order terms and further assume that background and slot combination powers are independent (in terms of its variation). In the above equation, the partial derivatives are calculated by first taking the partial derivative and then substituting the means. For the variations, the std deviation is used.
This gives us error in each effective slot combination. Then the mean kappa for a data set is computed using 6 where in RHS all the quantities are mean for each effective slot combination.
The error in κ is simply computed as
We have decided to measure 10 κ values at each detector position. If the standard deviation of the mean of a certain number of readings is lower than the average error bars of each data set, then we can say the experiment is reproducible. In our case, 10 data sets satisfied this criterion.
However, the distribution of κ over10 datasets is not normal. Therefore specifying mean and standard deviation does not give the correct impression. Hence, we represent the data in box plot, where we have
• The median of the distribution
• The interquartile range : The range that covers (Q 1 ) 25% to (Q 3 )75% of the data
• Near outliers, Any data point beyond Q1 − 1.5(Q3 − Q1) or Q3 + 1.5(Q3 − Q1) is called a near outlier.
• Far outliers, Any data point beyond Q1 − 3(Q3 − Q1) or Q3 + 3(Q3 − Q1) is called a far outlier.
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In our results plot in the main text, we have chosen to ignore the outliers.
Effect on κ due to changing detector size
Following up on (3), we have simulated the effect of changing detector size on κ. The detector size is varied as a fraction of the mean experimental aperture size value. It is varied uniformly for both E and H plane. Zero aperture size represents a screen detector. The uncertainty band has been formed by taking into account uncertainties in experimental parameters and the plot in Figure S9 indicates that our measured κ value does not depend significantly on detector aperture size. 
Detector Non linearity analysis
One of the bottlenecks for previous experiments on the measurement of the Sorkin parameter has been the non linearity of the measuring device (4) . If the detector is non linear, then that can lead to an apparent non-zero κ which is just due to such errors. We have analysed this for our experiment and found that detector non linearity effects, if any, are below the measured κ values and do not explain our results. Figure S10 shows four plots.
Figure S10: a) measured power values versus input power b) κ generated from classical paths only c) κ generated from spline interpolation method d) κ generated from polynomial fit.
Plot (a) shows measured power values in our Agilent power probe with an Agilent signal generator acting as a source. If the detector is perfectly linear, then the measured value will be exactly the same as the input value. However, no detector can be linear upto arbitrary accuracy.
We have used this plot to generate non linear functions from both spline interpolation method as well as polynomial fit. Plot (b) shows the κ that is generated using only classical paths in the path integral formalism. As is expected, κ is identically zero ( 10 −16 which is the accuracy of our solver). We have used the power values that lead to this zero value for κ and feeding them to the non linear function generated above, derived the power values that would have been measured. The measured value will vary from the input value due to various non linearity effects. Plot (c) and Plot (d) show the resultant κ as a function of detector position. These values represent what we have defined to be error κ in an earlier section. As they have generated from taking into account only the contribution from the classical paths in path integral formalism, they should have been zero. However, non linearity effects make them non-zero. Two very important points should be noted here.
• The non linearity effects captured here reflect the maximum non linearity that can affect our experiment which is of course not representative. Even in this worst case scenario based simulation, the values of κ are many times smaller for the interpolation method and two orders of magnitude lower for the polynomial fit. Thus, they do not in any way explain the results obtained in the experiment.
• Plot (a) captures the non linearity not only due to the power probe but also the source signal generator itself. There is no trusted device that one can assume is perfectly linear and use as a source such that only the measurement device non linearity can be captured.
In our experiment, the source is used at a constant power and thus non linearity due to the source does not affect us. The effective non linearity seen in our experiment is thus lower than what we have been able to estimate. The issue of a trusted device also existed in previous work (5) as there the attenuator was assumed to be a trusted device.
Implications on precision cosmology Figure S11 shows the configuration that we have used to calculate κ from parameters used in simulations of signals from the epoch of reionization of the early universe (6). We simulate the κ as a function of detector position for an inline array of three dipole antennas. We consider a wire of radius λ/100 and length λ/2 with a centre fed port to be an array element (6) and measure κ as a function of detector position at z = 10 3 λ which mimics far field.There are segments along the length of wire due to meshing. When we want to make the wire act as a source, a voltage source is attached to the port which gives 1kV voltage across the port. Also the load across the port is kept to be 50Ω when active. When the source is inactive the load across the port is made to be 1M Ω. When we want to model the wire as a receiving antenna we don't attach any voltage source across the port. But it does have a load of 50Ω when considered active and a load of 1M Ω when considered inactive. We have confirmed that the reciprocity theorem holds and the resultant graph for the three antennas acting as sources and acting as detectors is the same. (It is more common for antenna arrays to be used as detectors of signals from the early universe but easier for us to simulate the source based configuration).
In case of the detector configuration, we take the current at load fo each wire and coherently add them to get the total current at the detector. We then take the absolute square of this to find the power. According to reciprocity, this power has the same value when the the three wires act as source and we measure the power from currents across the load in the detector that is at z = 10 3 λ. For comparison with analytical path integral integral formula (2), we need to move the detector in equal intervals of theta along a circle with a large radius. However, since the power picked up by a metal wire is polarization dependent, we need to orient the wire along x for maximum coupling. Thus there would be an additional cos θ factor coming in. To avoid this complication, we compare κ obtained from power obtained from Poynting vector (all components) rather than that of a single polarization. For inline configuration, κ computed from analytical formula and numerical MoM method have similar modulation and magnitude.
κ thus simulated from experimental astrophysical parameters and its convincing match with analytical path integral formula indicates that boundary condition effects are significant even in such experiments. The experimental cosmology community should take note of this result especially in the context of the current experiment which demonstrates that such order of magnitude for the deviation from superposition principle can be convincingly measured. Such effects will be especially significant in precision cosmology experiments where macroscopic error sources would have been eliminated.
Comparison of Path integral result with Finite Difference Time Domain simulations
As earlier theory work on estimating the deviation from the superposition principle was done using path integral formalism (1, 2) and Finite Difference Time Domain (FDTD) (7), we have also analysed our experiment using these techniques. Figure S12 shows the κ as a function of detector position for our slot experiment parameters using both path integral and FDTD.
Figure S12: The red line shows κ as a function of detector position obtained using FDTD. The blue line is generated using path integral formalism. The effective slot width in path integral has been taken to be 7 cm as opposed to the actual width of 10 cm. As path integral does not capture material properties, it fails to capture the effect due to waves penetrating the material leading to an effective slot width which is smaller than actual one. This has been discussed in detail in (2) . FDTD on the other hand has material parameters as input so does not require the concept of effective slot width. 3D. In MOM, one can define the horn source and horn detector while in both these methods, we use point source and point detector. Moreover, being 2D simulations, both FDTD and path integral assume an infinite slot height which is not the case in reality (slot height is 30 cm). Moreover, both path integral and FDTD will have errors as one moves away from the centre. Erros in path integral are due to finite integration domain whereas in FDTD, one has errors due to PML reflections. Over and above these, path integral suffers from some additional limitations. The path integral formalism used in this paper as well in (1) and (2) is based on scalar field theory whereas FDTD can take into account source polarization. In path integral, material properties need to be accounted for by the concept of "effective width". Also, we use 34 the thin slot approximation whereas the slot actually has finite thickness.
Inspite of the above limitation, path integral formalism gives the same order of magnitude for κ as well as similar modulation as experiment. Moreover, it serves as a useful aid to distinguish between actual non zeroness of κ and error contributions as the contributions from the non classical paths can be turned off and on at will. It is thus a very handy theoretical tool which is perhaps slightly too ideal to expect perfect match with experiments.
What happens if you use a baffle to reduce the effect due to non classical paths? Figure S13 shows the conditions for a simulation that we have done in which we have placed blockers (called baffles) perpendicular to the slot plane to in principle kill the effects from the hugging paths in path integral.
(1) had postulated that the paths which cross the slit plane twice i.e. the hugging paths would have maximum contribution to κ. By placing such perpendicular baffles and simulating κ as a function of increasing baffle size, we find that indeed κ decreases with increase in baffle size. This is a simulation based demonstration that it is indeed this class of non-classical paths which resemble "hugging paths" that contribute maximally to non-zero κ. Figure S14 shows κ at central detector position as a function of increasing baffle size. 
